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»54) ycrroacTBO mifl pemohta obcaahwx kojiohh 




Hjo6pcxaoic othochic« k ycrpoHCTBaM, np«- 
MCHHCMbiM npn ycraHoBKC npojK>nb«o-ro4>p*<po- 
aaKHHX njQCTwpew to Mcxajuunccjcax Tpy6 

D 06cajXRMX; KOJJOHHa* HttJ>T«HWX, rilOBMX M 
BOAHHUX CKBaJKHR C IICJIMO BOCCTaHOBJICHlW 

rcpMcnrmocTH ctchok kohokh. 

ttlBecniO yCTpOHCTBO JJJIH yCTaHOBKH MCT3J1- 

mnecKHx njtacTwpeH, cor«jp*amec jano/racHHwii 
xhokoctm anacTMWbiH cocyn, cnycicaeMUfi 
k Mccry noapeaaicHH* kojiohhm hj lpoce. Ha 
DOBCpXHOCIH GamioHa cncuMa/ibRWMH 3axMMa- 

MM KpCITHTCJI MCTaJUlM^CCKHM ro4>pHpOMHHbJH 

nnacrapb, Bayrpn DJiacnnHoro cocyoa b ; ww- 

KOCTb nOMOUCH B3pbJBH0H MpJW C DJICICTpD- 

flcioKaiopoM. PacuKtpcHHe anacnjp* b kojwh- 
hc ocymecTOMCTOi npH BapwBc japnm/l\)^^ 
Ochobhum HcnocTarxoM JToro ycTpoficTBa ab- 
/ibctcji . ipynHOdb jxx*Kxen*a pasHOMepHoro 
pacniMpcHJW^fUiacTwps no bccm Hhmhc. 

HaH6oncc:6jiM3KHM no tcxhhvckom cyuiHoc- ; 20 
th h flOCT % KracMOMy i^yjibTaiy k npcflnariCMO-' v 
My aBimcTCH ycTpoHciBO /m* pcMOwra o6can- 
hmx KOJioifM, conep*ainee no/iyio unanry c 
ynopoM, <t>opMHpyK)iuyK) ynpyryio ro/iOBKy. 



to 
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xecTKHH KonyonyaHCOH h ycTawoB/ieHHufi Ha l^^ 
uiTiHre Mewy ynofioM H KOHycoM-nyaHCOMOM pyS.- 
npoflOJiwio rotJ>p«poBaHHbifi njiacrupv; 12). : ^x: ; 

HcflpdaTKOM wBecTHoro ycrpbficTBa aBJia-;^ y 
ctcji ro, no xecncHM Konyc-nyaHcon np€iiBa.|;^: 
pvacjibHoro pacawpcHiw npoAonwio-ro<l)pHpoBaH-:^| 
Horo njiacTBipH BMnoracM c rjiamcofi 6oKOBOfl -;;(: 
noMpxHOCTbB. TaxoH KOHyc npH paaimpeHKH ' 
unaAMH nnacTwp* coaaatT o6paTMWM nepeniG 
MCTanna. B pcaynwaic Kaxnan K3 snanHH o6- 

pajyCT ABOKHNT HeflOXMMN nJiacTbipfl K kojioh- • . 

hc. HpyntM HCAOcraTKOM ycrpoMCTsa 
B03Moacaocii f 3axjniHMBaHHB KOHya-njra^wi^^ 
B oGcaOTOH K^OTHC K>3a HeOTa ^^ fc J^5^j 
HHioi Mcwy VaVAHaMcrpaMH. .;^ftg[ 
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Uejii^^M3o6pcTc™^a^BCT^^ 
KawcTsa ^MOfl^STnoB^ Ha^CKHOcrM 
cro nyicM wcKnioqctuw 3aKxiMHMBaBHH B' pt- 
MOHTMpycMOB kojiohhc Ko^ca nya^H^^ 

Uejib flocTHraCToirTCM;:-.«no B>y^Mcn^_ 
aw pcMOHTa^6ai^x 3 KbnoHrt^^c^^^ 
nojiyw umHry" c"ynopoM, (jKjpMHpywmyio yn- 
pyryw nwiOBKy, xcctkmA KOHyc-nyaHCOH m ; 
yciaKOBJicHHbiH Ma ufTaHrc Mej^iy y no P° M v ^^>. 
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3 k *M90J8 

KOHycoM-nyancoHOM npononbHoru(J)pHpoBaHHMM 
imacTbipfc. KOHyc-nyaHcoii BbtnonncH c npoaojib- 

j. HblMH v K3H3BK3MH, MMCIOUIMMH nCpCMCHHbIM p3- 

f % iii^C>BWirwBa)ouiHHai ot MenbU|ero^ocHOBa v 
; hm» k\ pojibUJCMy, npn jtom . BWCTynw^ m»CTU- 

A »'i fl^rnauViMfHM C llDOflO/lbHbiMH ■ K a H 3 B K 3LM H 



d npouccc paoiJHpeiiHfl Bnajwii BKnioMacTca 
yajacioK KOHyca, iia kotopom yron oGpaoyiouicM 
K3H3BOK Boapacraer no 35-40°. Bnajnmbi nJiac- 
. mpn'S. ynp^anacMbie othm yMacrKOM, p«3KO : ^ V; 
5 noBopawaaioTCfl h now t3kmm ymoM paapbiaa- - \ _ 

i&Z ioif^*K*OHT3 KT.^C^ KOH y CO M - fiy 3 H CO H ^J^jj^^^jy* *^^^fiv ^ " 

ABHKemie K0Hyca^aH<^ 

BO3HMKH0BCHMW BHCKOUTaKTHOrO 

ipcHJW/ BnaxuiH luiacTbipa j.5 werf £ ™ a j^'* ,' : 
5ora ; o6pa3ywmeA KaHaBOK^Ha^^40^f h ? ?^^# 
- • ~ h ok "or^, y^aciKa| ruia^^^ 1 -^ 

u^*c,' oijwwivm . ' - ^ u % «. < «• . jpiOKaTM^nnactup^^^^ 

f^DranufpacnpBMJiciiH*' fb«bpMpoB^oro :nnac-^ CTe ,i K 'aM:o6canHOt4 ipy6w 8 .o^mccTBJwen:« 
two*;"' Ha'(pHr. 6 - KOHyc nyaHCOHiJpaopeo." .. : ynpyrofl '"".popMHpyiomeB ronoeicoft j 1 .^#& 

■ -<= ■■■» 15 ^3KcnepHMeHiajibHo'yCTaH0Bj.eHO^^o;>Ton^^ 

no^iMa;,o6pa3yioiueii KanaaoK $ ; KOHyca^nyaH-;.. v.;-: * 



r. ycipoMCTBo ana pcMOHra o6cap,biX: ; TpyG co 
aepttHT 4>opMMpywinyio ynpyry»JronoBK>n? I, v 
; v. mccTKiifi ■ KbHycnyaiicoH 2. H ; nonyio|iinaHry 3. 

• " --"CliyciaCTCfl yCTpOHCIBO B CKB3JKMHy!: K-.MeCTy 

HapyiucHHH Konoinibi na iiacoaio-KOMnpecco^ 
• Hbix hjih 6ypHnsHbi< T P y6ax 4 bmccic. c, MCiaji- 

HHMCCKHM FUiaCTbipeM 5, KOTOpblft OOHHM . KOH- 

itOM onHpaeTCB ira KOHyc-nyaiicoM 2, a ot oce- 
Boro ncpcMcmciiHH bpc P x ynep»<HBaeTcfl yno- 
pOM 6. ■-; .v y.'i'd:- 

..;v )Kcctkhh Koiiyc-nyaHcoM 2 npencraBnaeT co- 
, Ooh yccKHHWH KOiryc (<{>Hr. 6), ua 6okoboh 



coHa 2 anawTcnbHo BJtH*eT Ha' K«ecTBo;pacuiM. 
- pemia nnacTwpa m occboc ycmiHe npoxo^c-^ ;; 
hh« icoHyca-nyancona. Yron nbabCMa o6pa3yio-:r 
20 men Menec 35° kc naer ham a«t iiesHaweflt- * 
Hoe yscnvweHHe npoxonHoro AHaMCTpa n/iacTbi* 
pa/a yron nom>CMa oGpaiywmcii Gonee. 40 ; ; 
dcact k 3HaqHTenbHovfy yBCJiM^cHHio HeoGxonH- 
mwx occbwx ycHJinA w\* npoxo)Kflf hhh Kowyca- 
25 nyaiicoHa h yxywueHHio KaMecTBa pacumpeHWi. 



Goh yccKHHbiH Kcryc W Mr. t». Ha.ooKUBun _ Ben|WHJ|C yrna noaieMa 0 6pa3yioiuCH. Ka- , . , 

paoHJcHbie KanaBKH no MHOTy BnaAHH^acrbil - • ^.HaBO^KOHyca paBHOH 35^no^ef^^^ 
ET Vro. n«o« . o6 P 33^u,ch ; KEHaiW 7, - pe«Ka n.ac^pa KOHycoM 
cocTaBJiawuiiiH 9-12% yBe.^Baexca *o 35- 3 0 ^^exp yBcnH^aexca no — » ^ 
40° yeoBMiiero ochob3HKb Ko»,yca. Paxuiyc werpy KOHyca «a 6-7 mm b 146 ifl » V m 

laBOK ncpeMCHnuH. Y MCbmero ocuoBanKH c6caiuu,x r P y6ax. 3ro noaBonaer «o«mj» 

(4>Hr. 3), KOH(J)Hry pauHH KOtoporo : noBippaex ..^5-!" ^ nna^oS a - 

b Hyi pcHH hm KOirxyp nnacrupa.; oh. paBe^pa,^ \ ;. 

ycTanaAHH nnacrbipa, a oareM ' yBenH^acxci.. „ ' BHa^r. noBUcmb Haiie^ocTb hx pa6o™ fipn 
SnpHMep. una KOHyca-nyancoHa, npHMeHHCMO- pacuiHpcHHH nnac^pa rnaaxHM KOHycoM^ ^ 

ro ana pcMOHra. 146 mm o^x-KOjioioir - yrxioM nofli>CMa o6pa3y»uiCH b 9-12 . xax 
psuxnyc KaHaBOK y MeHbiierb : o<moBaHKHj; (4> Mr ^) 



cocTaBJwer 11 mm. b cpenjieM cctchhmV (*Hr.4) 
16 mm, y 6ojibiuefo oaiOBaHHB Konyca ,;- 
• 28 mm- (<J)Hr . 5) . - . ' V? 

ycraHOBica nnacrup?i b ko^okhc o6caAHb4x 
T py6 ocyweCTBJiflcrca nyTCM npoiarHBajiHa <ie- 
pc3 Hero 5icccTKon> KOHyca- nyanco Ha 2 « <|)op- 
MnpyioiucH ro/ioBK h 1 (<})Hr. 2). 

B.Haiajic, b 6c3onopHOM .(<J)Hr. 3) h lacrw 
mo b onopHOMi;(<{iHr. 4 h 5) rx)wwc^ paaim- 

•_ _ :' . — C aamnt^inT 



3TO npHHHTO b npotoTWie, npOXOJWOH AHaMCip 
cooiBcTCTByeT AHaMCtpy KOHyca-nyancoHa. 
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(DopMyna H 3o6peieHHa 

ycrpoHCiBo abh peMOHia o5caAHbix kobohh.. 
coAcpxamcc nonyw iinaHry c ynopoM, <J>opMH- 
pywmyio ynpyryio ronoBicy, jkcctkhh Konyc- 
v^nyaHcoH h ycranoB/icKHMM na unaHrc Motaiy 

' - ^^../HMmu nnnnonMlO-rXH 



nnH 3TOM iuiotho npHJierawi k KaHaBicaw kw- . , . yj _ r _ T1vtJtlwu vaHanKaMH hmch> 

cc AedwpMauHH BnaAHH onaroAapa ncpeMCHnu- ^ rAni . llirMU c 

npcnotBpamac oupa^BaHHC HenoBCHMOB. 3ateM yron Haw.oHa o6pa3yK,u lt H xaHaaoK y 6on k u;o- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1 ]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, s aid conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig.l 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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